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Abstract: Introduction: The EYTO-kids (European Youth Tackling Obesity in Adolescents and
Children) study aims to increase fruit and/or vegetable consumption and physical activity, decrease
sedentary lifestyles, and reduce the intake of sugary drinks and fast food using an innovative
methodology based on social marketing and youth involvement. Methods: This study is a pilot
school-based cluster randomized controlled 10-month intervention spanning two academic years
(2015–2016 and 2016–2017), with eight primary schools and three high schools randomized into
and designated the control group and eight primary schools and four high schools designated the
intervention group in Reus, Spain. At least 301 younger school peers per group should be included.
At the intervention high schools, the adolescent creators (ACs) receive an initial 16-h training session.
In total, 26–32 high school ACs (12–14 years) from the four high schools will design and implement
four health-promotion activities (1 h/each) for their younger (8–10 years), primary school peers.
The control group will not receive any intervention. The outcomes (fruit, vegetable, fast food and
sugary drink consumption; physical activity; and sedentary behaviors) of the control and intervention
groups will be measured pre- and post-intervention. Conclusion: This study describes a protocol
for pilot, peer-led, social marketing and youth-involved intervention, where adolescents design and
implement activities for their younger peers to promote healthy lifestyles.
Keywords: healthy school; dietary habits; lifestyles; peer-led model; social marketing strategy
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1. Background
Unhealthy habits are associated with chronic diseases such as obesity [1]. Moreover, in developed
countries, obesity is associated with socioeconomic status, and the highest rates of youth obesity are
observed among low-income populations in poor neighborhoods [2]. The optimal period during
which to improve healthy lifestyles is childhood or adolescence, as these habits can then continue into
adulthood [3].
There are multifactorial causes for the increase in overweight and childhood obesity, but one
cause is dietary: increasing hypercaloric foods with abundant fats, decreasing vegetables and fruits,
etc. [4]. Another cause is the decrease in physical activity and increase in sedentary habits, such as
screen time [5]. Furthermore, several studies stated that a low intake of fruit and vegetables and low
physical activity contribute to an increase in excess weight in the future for young people as well as
the development of metabolic diseases [6,7]. Consequently, it is necessary to reverse this situation.
To effectively prevent or reverse obesity among young people living in disadvantaged areas,
it is necessary to promote healthy lifestyles, such as healthy eating and more physical activity,
through a health education intervention using social marketing and peer-led methods [8].
Social marketing—defined in this context as the application of commercial marketing technologies
to the analysis, planning, execution and evaluation of programs designed to influence the voluntary
behavior of target audiences to encourage lifestyle choices—could help achieve broad health changes
among populations by providing a framework for implementing innovative solutions to social
problems and health issues (e.g., obesity) [9]. For the adequate use of social marketing, eight Social
Marketing Benchmark Criteria (SMBC) have been defined [10] to achieve healthy lifestyle changes
within a population [11]. A recent meta-analysis found that the inclusion of at least five SMBC,
regardless of which domains are chosen for school-based interventions, could enhance efforts to
prevent obesity among young people and improve the quality of the intervention [12].
Moreover, youth involvement is an innovative participatory strategy aimed at involving young
people as active participants in certain programs [13]. This involvement affects their decisions,
peers, services and communities [14]. Another strategy to encourage healthy lifestyles is peer-led
education, which involves the sharing of health information, values and behaviors among same-age
individuals [15]. Furthermore, when adolescents transmit health-promoting messages to younger
children, which is considered to be a peer-led methodology, positive changes may be observed
among the younger peers, and such messages may be more effective than messages transmitted by
adults [15–17].
The European Youth Tackling Obesity (EYTO) project was a multicenter intervention that
used social marketing criteria and a peer-led methodology to promote healthy lifestyles in
adolescents from 4 countries: the United Kingdom, Portugal, the Czech Republic and Spain [18].
The adolescents themselves designed and implemented activities for their same-age peers. The EYTO
project, specifically the Spanish intervention called “Som la Pera” (which means “We are cool”),
was implemented in Reus, Spain. In this project, five adolescents developed 10 activities as challenges
to motivate their school peers during the 2013–2014 (May 2014) to 2014–2015 (May 2015) academic
years, for 12 total months of intervention. This intervention was demonstrated to be effective in
promoting healthy lifestyles among adolescents, increasing fruit consumption and physical activity
participation and reducing sedentary behaviours, such as screen time [19].
From the EYTO project experience, a further initiative has arisen: the EYTO-kids (European Youth
Tackling Obesity in Adolescents and Children) project in Reus. The present project aims to improve
lifestyles using peer-led mentorship conducted by adolescents in their first and second years of high
school, who are designated adolescent creators (ACs), and applied to younger peers in the third and
fourth grades of primary school (henceforth called younger peers). Our hypothesis is that educational
intervention activities based on SMBC that were designed by ACs and conducted with younger peers
living in disadvantaged neighborhoods would be effective at improving lifestyles.
This paper describes the EYTO-kids project protocol.
Int. J. Environ. Res. Public Health 2017, 14, 923 3 of 11
2. Methods/Design
2.1. Study Aims
The principal aims of this study are to increase fruit and/or vegetable consumption and
extracurricular physical activity, decrease sedentary lifestyles and reduce the intake of sugary drinks
and fast food using an innovative methodology based on social marketing and youth involvement.
The project involves the design and implementation of health-promoting activities performed by
adolescents and applied to their younger school peers.
2.2. Study Design and Setting
The EYTO-kids project is a school-based pilot cluster randomized controlled intervention with
a duration of 2 academic years (2015–2016 and 2016–2017) that is being conducted for 10 months in Reus,
Spain. In Reus, 20 public primary schools and 8 high schools that serve low-income neighborhoods
were identified. Of these schools, 4 public primary schools and 1 high school decided not to participate
in this project. The randomization code was computer generated with Research Randomizer software
(Geoffrey C. Urbaniak and Scott Plous, Lancaster, PA, USA) [20]. Furthermore, the unit responsible
for the randomization was separate from the study researchers. Because the researchers knew the
names of the schools, the allocation was not blinded. Then, the primary schools and high schools were
assigned to the control or intervention arm at a ratio of 1:1 via an interactive electronic response system
hosted by the Nutrition and Health Technology Centre (CTNS) in Reus, Spain. The unit responsible
for the randomization will take no further part in the study. Because the researchers know the names
of the 4 high schools, allocation concealment is not performed. The intervention group will receive the
intervention; no intervention will be performed for the control group. An evaluation will be performed
before and after the intervention in both participant groups (Figure 1).
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All participants will have informed consent forms signed by their parents or guardians.
The EYTO-kids project has the approval of the Ethical Committee of the Hospital Universitari Sant
Joan de Reus (ref: 16-01-28/1proj1), and the trial is registered with ClinicalTrials.gov (NCT02702336).
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The protocol is in accordance with the Helsinki Declaration and the Good Clinical Practice guidelines of
the International Conference on Harmonization (ICH GCP). This randomized trial is being conducted
according to CONSORT 2010 guidelines. Furthermore, this study adheres to the following Standard
Protocol Items: Recommendations for Interventional Trials (SPIRIT) (Supplementary Materials 1)
and Better reporting of interventions: template for intervention description and replication (TIDier)
protocol guidelines (Supplementary Materials 2).
2.3. Youth Participants and Professional Experts
2.3.1. ACs in High Schools
The inclusion criteria are as follows: adolescent in the first and second year of secondary
mandatory high school (ESO, a Spanish abbreviation), attendance at one of the four randomized
high schools designated as the intervention group, signed (by the students and their parents) informed
consent, basic demographic data (name and date of birth) and completion of a lifestyle questionnaire
before and after the intervention implementation. The exclusion criteria will be considered the lack of
any inclusion criteria.
The project will be offered to 26–32 ACs per high school, involving a total of 104 ACs in the
intervention group.
2.3.2. Younger School Peers in Primary Schools
The inclusion criteria are as follows: younger school peers in the third and fourth grades of
primary school, attendance at one of the 8 primary schools randomized in the study, an informed
consent form signed by parents, basic demographic data (name and date of birth) and completion of
a lifestyle questionnaire before and after the intervention implementation. The exclusion criteria will
be considered the lack of any inclusion criteria.
2.3.3. Professionals Experts
(a) Physicians: Physicians specializing in health education and promotion are responsible for
devising the experimental protocol and conducting meetings with stakeholders (policy makers,
schools and high school directors). The physicians will create the study design, and perform and revise
the evaluation process of the present study.
(b) Nutritionists: Nutritionists specializing in health education and promotion are responsible for
the recruitment of ACs from high schools and younger school peers from primary schools via meeting
with professors and directors. Nutritionists will support the study design and perform evaluations of
the primary and secondary outcomes of the present study. Furthermore, nutritionists are responsible
for the standardized direction of AC activities and their implementation in primary schools.
(c) Managers: Managers will coordinate the professionals participating in the study, supervise the
scientific work and evaluate the cost of the study activities.
2.4. Intervention
2.4.1. Selection of Adolescents and Process of Contact in High Schools
First, teachers from high schools will choose the ACs while following the inclusion criteria.
When ACs are chosen, professionals will coordinate the visits in high schools to implement the training
of ACs. The directors of high schools will plan an appropriate schedule for conducting the training
of ACs (respecting the total hours of training), and professionals will go to the high schools to train
the ACs at the agreed upon hours. The training will be implemented during different subject hours
(natural science, tutorial, physical education and sports) or extracurricular hours so that lessons
from the same subject are not affected. Then, the ACs of each high school will design one activity
(1 for the secondary aim), and they will present the activity to their AC peers of other high schools in
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a combined session at Universitat Rovira i Virgili, considering that all the ACs will have to implement
the 4 activities in primary schools. After this combined session, professionals of Universitat Rovira i
Virgili will standardize each activity in each of the high schools 15 days before the implementation of
the activity in the primary schools. Finally, the ACs will implement the activity in the primary schools.
Then, to avoid long journeys of the ACs from high school to primary school and the loss of academic
hours, primary schools located within 10 min around the high school will be chosen.
Additionally, professionals of Universitat Rovira i Virgili will have meetings with directors of
primary schools to plan 2 h of activity implementation over the first academic course (1 h in April
and 1 h in May 2016) and then 2 h over the second academic course (1 h in October and 1 h in
November 2016). Children in primary schools will receive only 2 activities (1 h/activity) over the
first academic course (2015–2016) and 2 activities (1 h/activity) over the second academic course
(2016–2017), in curricular hours.
2.4.2. Training of Adolescents in High Schools and Implementation of Activities in Primary Schools
For the high school interventions, the ACs will receive an initial 16-h training session in each high
school (24–32 ACs per high school), as described in Table 1, which includes the following.
Table 1. Training of adolescents in high schools and implementation of activities in primary schools.
Hours Subject Matter Adolescents
2 h
Nutrition, healthy lifestyles, social marketing topics and
tools to transmit healthy messages in each high school,
taught by health professionals from Faculty of Medicine
and Health Sciences from Rovira i Virgili University.
6 h
Design of 4 healthy lifestyle promotion activities: the
adolescents (in groups composed of 2–6 members) had
6 h to design an activity geared towards third and fourth
grade students (8–9 years old) with the following aims:
• To increase vegetable consumption
• To increase fruit consumption
• To increase physical activity and decrease
sedentary lifestyles
• To decrease sugary drink and fast
food consumption
Twenty-six adolescents per high school designed
an activity related to each aim.
In total, 4 activities of 1 h each were related to the
project aims.
2 h Combined session in FMCS.
The 4 activities were designed by 4 high schools
(1 activity per high school) during a combined session
with 104 adolescents (26 adolescents per high school)
with a common understanding of the 4 activities.
Each high school had 30 minutes to present the activity
in front of the other adolescents.
6 h
To standardize the activities, after designing the entire
session, 26 adolescents per high school (104 adolescents)
had to learn the 4 activities and reproduce them in the
same form to implement the activities in all schools and
transmit the same health message in the same manner.
During the 15 days prior to implementation of each
activity, a professional from FMCS helped standardize
the activities in each high school.
4 h Finally, the adolescents visited schools to implement theactivities among third and fourth grade students.
In each high school, the 26 adolescents were in groups
composed of 2–6 members and implemented the
activities (1 h/activity) in the classrooms of each school
near the high school.
Activity 1: April 2016
Activity 2: May 2016
Activity 3: October 2016
Activity 4: November 2016
20 h total
Education on healthy lifestyles, social marketing and health communication theory (2 h):
(a) Health promotion: (a.1) Nutrition topics: basic concepts of nutrition, such as food groups
and recommendations for adolescents; and (a.2) healthy lifestyles: recommendations for maintaining
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healthy lifestyles, such as increasing physical activity, decreasing sedentary habits, increasing fruit and
vegetable consumption and eating a healthy breakfast.
(b) Social marketing: (b.1) Social marketing concepts and (b.2) the following 8 SMBC applied to
the present project:
1. Customer orientation: To gear the intervention towards younger school peers in primary schools.
2. Behavior: To change behaviors by encouraging healthy lifestyles using knowledge-based theories.
3. Theory: To use behavioral theories on behavioral change: involvement of adolescents in projects
focused on youth populations.
4. Insight: To motivate adolescents and younger school peers: adolescents are closer in age to their
younger school peers and therefore understand the interests of this younger population.
5. Exchange: To evaluate the costs of healthy lifestyle changes.
6. Competition: To identify the difficulties faced by younger school peers in following a healthy
lifestyle, and to involve stakeholders in the intervention: high schools, primary schools, parents,
the local community and local food markets.
7. Segmentation: To select a specific population: adolescents in the first and second years of high
school and younger school peers in the third and fourth grades of primary schools in Reus.
8. Methods mix: To use different methods to transmit the healthy lifestyle messages
(activities implemented in the school, visual material, and products tasting).
(c) Communication of healthy messages: tools to transmit healthy messages to younger school
peers using peer-led methodology.
- The ACs will design 4 activities based on the 8 SMBC and will be supervised by the physicians
and nutritionists specializing in health education and promotion (6 h). The 26 ACs for each of
the 4 intervention high schools will lead 4 activities involving healthy lifestyles, with a total of
104 ACs.
- Exhibition of activities designed by the ACs for the ACs of the other high schools (2 h).
- Standardization and training in each high school regarding the 4 activities designed by the ACs
(6 h). The AC activities will be standardized with those of other high school ACs to accurately
implement each activity in all of the primary school interventions. To achieve standardization,
the activities will be written as theatre scripts, and the ACs will repeat the activities until all of
the ACs transmit the same health message.
- In groups of 2–6 ACs from the same high schools, the ACs will implement the activities designed
for primary schools (4 h) according to Table 1.
In general, the ACs from four intervention high schools will implement the 4 activities for their
younger school peers in 8 nearby primary schools as described in Figure 2.
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Children) activities.
2.5. Primary and Secondary Outcomes
The expected primary outcomes are to increase the percentage of younger school peers who
consume ≥1 fruit/day and practice ≥4 h/week of p ysical activity. The secondary utcomes are to
increase the percentage of younger school peers who consume ≥1 vegetable/da and to decrease the
percentage of youn er sch ol peers who have sedentary behaviors, consume a large number of sugary
dri ks/day and visit fast f od restaurants more tha once/week.
To evaluate the primary and secondary outcomes, y unger school peers from the intervention
and control groups will answer a questionnaire before and after the control and interventio group
interventions composed of 4 validated questionnaires:
(a) Fruit and vegetable consumption and fast food restaurant frequency: the EnKid questionnaire [21].
(b) Physical activity practice: the AVall questionnaire [22].
(c) Sedentary behavior (time spent watching TV or/and playing videogames and using the
computer): the Health Behavior in School-aged Children (HBSC) questionnaire [23].
(d) Sugary drink consumption: the HABITS question aire [24].
2.6. Sample Size
The sample size of this EYTO-kids project is calculated to detect a 5% rate difference among
younger school peers who consume ≥1 fruit/day or practice ≥4 h/week of physical activity between
the intervention and control groups. For an alpha risk of 0.05 and a beta risk of 0.1 in a bilateral
comparison, 301 primary schoolchildren are required in the first group (intervention), and 301 are
required in the second group (control). An estimated 30% rate loss takes into account the losses
observed in the previously conducted EYTO study [19].
2.7. Statistical Analysis Plan
The descriptive results will be expressed as the means ± standard deviation, and 95% confidence
intervals will be expressed as frequency distributions.
Generalized linear models (GLMs) will be used to analyze the differences between the intervention
and control groups and changes in primary and secondary outcomes before and after the intervention
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and control group interventions. McNemar tests will be used to analyze changes at the primary
outcomes in the intervention and control groups over time in the case of dichotomous categorical
variables. The main analysis will be based on the Intention-To-Treat (ITT) population, and a sensitivity
analysis based on multiple imputation [25] will be conducted for all variables. One hundred datasets
with no missing values will be generated using the package mice [26] for software R version 3.3.3
(The R Foundation for Statistical Computing, Vienna, Austria) [27] with the appropriate approach
depending on the nature of the variable.
To allow comparability between this study and previous literature, the main analyses will also be
stratified by gender.
The significance level is fixed at a bilateral level of 5%. All statistical analyses will be performed
with R software version 3.3.3 and SPSS version 23.00 (SPSS, Inc., IBM, Armonk, NY, USA).
3. Discussion
The EYTO-kids project protocol aims to promote healthy lifestyles through an innovative
methodology using social marketing and peer-led youth involvement as strategies to design and
implement health-promoting activities performed by adolescents for their younger school peers.
Based on previous experience, the EYTO project uses an innovative methodology based on social
marketing and a peer-led model involving adolescents who design health-promotion activities for
their adolescent peers. The present study takes this concept a step further in that adolescents design
health-promotion activities for their younger school peers as part of the EYTO-kids project.
Adolescents will be able to promote healthy lifestyles and have a positive influence on their urban,
low-income, younger school peers by transmitting healthy messages.
Certain behavioral changes, such as increasing the percentage of younger school peers who
consume ≥1 fruit/day and practice ≥4 h/week of physical activity, can reduce the prevalence
of obesity in children. Moreover, decreasing the consumption of sugary drinks and decreasing
sedentary behaviors by reducing TV hours and other screen time are tools for reducing obesity [28–31].
Childhood obesity control is complex but necessary because many risk behaviors are involved that are
shaped by multiple environments and require multiple interventions involving methodological and
environmental strategies [32].
Social marketing has been identified as a potentially effective methodological strategy to increase
healthy lifestyle choices [12], and capitalizing on the value of health communication increases the
likelihood that young school peers will make healthy behavioral choices [3,33,34].
Although the influence of older peers on the behavior of young peers at an early age has
been acknowledged [13], the effectiveness of peer-led health-promotion interventions remains
undetermined. Thus, to the best of our knowledge, EYTO-kids is the first project in which adolescents
design and implement activities for younger primary school peers using a combination of three
potentially effective methodological strategies—social marketing, peer-led interventions and youth
involvement—to achieve positive behavioral changes, such as reducing obesity prevalence, which the
EYTO-kids project proposes to elucidate.
In early life, factors such as dietetic patterns, the balance of sedentary/active activities, poverty,
housing, education and food security have been identified as the primary causes of the caloric
imbalance and possible determinants of overweight status and obesity [35–37]. In Catalonia, 3 of
10 youths (2–17 years) present with excess weight [38]. Moreover, the most recent report from
“Enquesta de Salut General de Catalunya” (2014) indicated that children under 15 years with a low
socioeconomic status present with a higher overweight and obesity prevalence than children with
a high socioeconomic status, with a 20.1% obesity prevalence and 16.1% overweight prevalence among
the former group compared with 9.6% and 14.6%, respectively, among the latter group. Children under
14 years consume low amounts of fruit and vegetables, and only 8% of children under 14 years
consume five portions of fruit and vegetables per day [38].
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To include urban, low-income students, the EYTO-kids project is conducted in public primary
schools and high schools.
4. Conclusions
This study describes a protocol for pilot, peer-led, social marketing and youth-involved
intervention, where adolescents design and implement activities for their younger peers to promote
healthy lifestyles.
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